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ABSTRAK 
Kajian ini dilakukan bertujuan untuk menentukan sama ada penambahan minyak sawit 
mentah (MSM) kepada campuran asfalt dengan menggunakan suhu yang tinggi dapat 
mengurangkan suhu tanpa menganggu kekuatan asfalt tersebut. Kekuatan asfalt dapat 
ditentukan melalui kestabilan, ruang udara dan juga ketumapatn yang diperolehi dalam 
Ujian Marshall. Sebanyak 60 campuran asfalt telah disediakan dengan menggunakan 
suhu dan peratus minyak sawit mentah (MSM) yang berbeza iaitu 120°C, 130°C, 140°C, 
150°C, 160°C dan 170°C untuk suhu. Manakala 0.3% dan 0.5% adalah peratus minyak 
mentah (MSM) yang ditambah. Gred campuran bagi agregat yang digunakan dalam 
eksperimen ini adalah AC14. Berat maksimum untuk jumlah pencampuran agregat 
adalah 1200 gram manakala gred yang digunakan untuk bitumen adalah 80/100 untuk 
ujian penembusan. Keputusan analisis ini akan digunakan untuk menyiasat dan 
membandingkan kekuatan asfalt yang menggunakan suhu tinggi dan asfalt yang 
menggunakan suhu rendah. Teknologi ini masih lagi di peringkat kajian untuk digunakan 
bagi menggantikan turapan asfalt bersuhu tinggi kepada turapan asfalt bersuhu rendah. 
KATA KUNCI I Campuran Asfalt Panas, Minyak Sawit Mentah, Ujian Marshall 
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ABSTRACT 
The purpose of this study is to determine whether by adding crude palm oil (CPO) as an 
additive to the warm mix asphalt can reducing the temperature without compromise the 
strength of the asphalt mixtures. The strength of the asphalt mixtures can be determined 
from the stability, air void and also density which can be obtained in the Marshall Test. 
There are 60 asphalt mixtures that are provided with different temperature and percentage 
of crude palm oil (CPO) which are l20°C, 130°C, 140°C, 150°C, 160°C and 170°C and 
0.3% and also 0.5% respectively. The gradation for aggregate used in this mixture is 
AC14. The maximum weight for total mixing of the aggregates used is 1200g while the 
grade for bitumen is 80/100 for penetration test. The results of this analysis can be used 
to investigate and compare the strength of the asphalt mixtures between the warm mix 
asphalt and hot mix asphalt. The outcome of this lab results is to compare whether by 
adding the crude palm oil (CPO) to warm mix asphalt mixtures can reducing the 
temperature and sustain the same strength of asphalt mixtures. The findings may be useful 
to change from hot mix asphalt to warm mix asphalt. 
KEYWORDS I Warm Mix Asphalt, Crude Palm Oil, Marshall Test 
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INTRODUCTION 
1.1 Background Study 
Increasing of the global has caused a positive respond towards the asphalt paving 
industry in the construction industry. This is due to the concerns over shrinking natural 
resources reserves and worsening environmental conditions and caused development and 
deployment of warm mix asphalt (WMA) technology. Warm mix asphalt (WMA) is an 
innovative asphalt concrete produced at temperatures about 20°C to 40°C lower than the 
asphalt concrete that is in the production of conventional hot mix asphalt. This technology 
can make it possible in order to produce and place the asphalt concrete at reduced 
temperatures compared to conventional hot mix method. Currently, at the core of the 
paving industry efforts warm mix asphalt (WMA) technology lies at in order to gear 
practices and operations toward sustainable development. 
Minimization of energy consumption, use of non-renewable resources, and 
reduction in the amounts of pollutants generated during the production of paving 
materials are required in order to practices this type of technology in the most cost 
effective manner. Reducing the use of virgin materials, ensure safety, comfortable and 
cost effective travel and also minimize waste generation are must in order for 
development of sustainable pavement. Asphalt concrete is a versatile and common 
pavement construction material produced traditionally at temperatures between 150°C 
and 170°C. 
Even though emissions from asphalt plant operations are estimated to be low 
compared to those from other industrial operations but in order to increase sustainable 
development, it concerns required that the asphalt industry need to further improvement 
the sustainability of its practices by utilizing innovative construction materials to ensure 
r 
efficiency, environmental conservation and enhanced social benefits. Warm mix asphalt 
(WMA) production is set in the long term. Originally this technology just being explored 
for its environmental benefits but warm mix asphalt (WMA) has now been discovered to 
have numerous construction and performance benefits. 
In order to improve the pavement performances, the efficiency and also the 
environmental stewardship, there are several studies have been reported on the potential 
of warm mix asphalt. Reviews about the several of those studies in the context of 
pavement sustainability can be obtained from this paper. For overall, warm mix asphalt 
can provides substantial sustainability benefits which similar to conventional hot mix 
asphalt. But in some cases warm mix asphalt is better than the conventional hot mix 
asphalt. Sustainability benefits including lower energy use, reduced emissions, and 
potential for increased reclaimed asphalt pavement usage. 
Warm Mix Asphalt (WMA) is well known from the other asphalt mixtures by the 
temperature range at 105°C to 130°C. The temperature mixing is lower by 20°C to 30°C 
from the conventional hot mixing temperature. The development and deployment for 
technology of warm mix asphalt (WMA) are produced in order to achieve the goal which 
is to obtain the level of strength and durability that is equivalent to or better than the hot 
mix asphalt (HMA). In this experiment, using an additive crude palm oil (CPO) to add 
into the bitumen as a modified binder. As can be known, crude palm oil (CPO) is an 
organic additive. 
Crude palm oil (CPO) is edible oil which is extracted from the pulp of fruit of oil 
palms. The colour of the pulp is red which is naturally similar to the pulp due to high 
inactive vitamin A content. Crude palm oil (CPO) is different from the kernel oil or 
coconut oil. Commonly the CPO is combined or mixed with the coconut oil to make it 
highly saturated vegetable fat which is also used for cooking purposes. CPO is an organic 
additive which is liquid at 25°C used as an additive in the production of the WMA. 
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1.2 Problem Statement 
Global concerns over the gradual depletion of non-renewable natural resources 
and increasing damage to the environment from greenhouse gas emissions have created 
greater awareness. Within the past two decades, for sustainable development practices in 
all spheres of human endeavour including the road construction industry. On a global 
scale, the amount of raw material and energy usage in the construction industry and the 
associated cost could be staggering. 
This emphasizes the need and places responsibility on professionals within the 
industry to indulge in sustainable construction practices in order to ensure that the 
activities of today's generation would not compromise the ability of tomorrow's 
generation to meet its needs. Within the construction industry, the asphalt paving industry 
has responded positively towards increasing global concerns over shrinking natural 
resource reserves and worsening environmental conditions through the development and 
deployment of warm mix asphalt technology. 
Warm mix asphalt (WMA) is an innovative asphalt concrete produced at 
temperatures about 20°C to 40°C lower than those employed in the production of 
conventional hot mix asphalt and makes it possible to produce and place the asphalt 
concrete at reduced temperatures compared to conventional hot mix methods. Currently, 
warm mix asphalt (WMA) technologies lies at the core of the paving industry's efforts to 
gear practices and operations toward sustainable development. 
The motivation for warm mix asphalt (WMA) development was derived from 
Kyoto Protocol which emphasized a worldwide concerted effort to reduce greenhouse 
gas emissions into the atmosphere. More recently, though additional impetus has come 
from the United Nations Climate Summit held on September 23, 2014 in New York at 
which world leaders and several organizations announced strong commitments to cut 
greenhouse gas emission. 
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